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RESIN MOLDING, METHOD OF MANUFACTURING THE SAME, 
APPARATUS FOR CARRYING OUT THE METHOD, AND CASE 

TFf^HMTrAT. FIELD 

5 The present invention relates to a resin molding, a method 

of manufacturing the same, an apparatus for cariying out the 
method, and a case. More particularly, the present invention 
relates to a resin molding integrally provided with an insert, 
a method of manufacturing the same, an apparatus for carrying 
10 out the method, and a case. 

RArXCTQUND ART 

There are known resin moldings integrally provided with 
an insert. Such a resin molding is formed by placing an insert 
15 of a shape corresponding to that of the resin molding in a mold, 
and injecting a molten resin into the mold- 

When manufacturing such a resin molding integrally 
provided with an insert, the insert of a shape corresponding to 
that of the resin molding needs to be placed in a mold. Since 
20 the insert must be disposed at a predetermined position in the 
mold, the freedom of molding work is restricted. 

pT.c;rT.ORtTRT^ OF THK TNVENTION 

The present invention has been made in view of such a 
25 problem and it is therefore an object of the present invention 
to provide a resin molding capable of greatly enhancing the 
freedom of molding work, a method of manufacturing such a resin 
molding, a manufacturing apparatus for carrying out the method, 
and a case. 

30 According to the present invention, a resin molding 

comprises an injection-molded resin body, and a soft meshed member 
combined with the injection-molded resin body. 

The resin molding may further comprise a decorative member 
bonded to the injection-molded resin body. 

35 According to the present invention, a resin molding 

manufacturing method comprises the steps of placing a meshed 
member in an open mold, clamping the mold, and injecting a resin 
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into the mold. 

According to the present invention/ a resin molding 
manufacturing method comprises the steps of placing a decorative 
manber and a soft meshed member in a cavity formed between a male 
5 mold and a female mold, and injecting a resin into the cavity 
to form an injection-molded resin body» 

According to the present invention, a resin molding 
manufacturing apparatus for manufacturing a resin molding 
comprises a male mold, and a female mold to be combined with the 

1 0 male mold to form a cavity in which a soft meshed member is placed, 
wherein the female mold is provided with a protrusible member 
capable of being protruded toward the male mold^ 

According to the present invention, a resin molding 
manufacturing apparatus for manufacturing a resin molding 

15 comprises a male mold, a female mold to be combined with the male 
mold to form a cavity in which a soft meshed member is placed, 
and a stripper interposed between the male and the female mold 
and capable of holding a peripheral part of the soft meshed member, 
lying on the brim of the cavity together with the male mold. 

20 According to the present invention, a case comprising a 

first half case, and a second half case joined to the first half 
case so as to form a space for containing an electronic circuit, 
wherein each of the first and the second half case comprises an 
injection-molded resin body and an electromagnetic shielding 

25 textile sheet covering the inner surface of the injection-molded 
resin body. 

According to the present invention, a case comprising a 
first half case, and a second half case joined to the first half 
case so as to form a space for containing an electronic circuit, 

30 wherein each of the first and the second half case comprises an 
injection-molded resin body and an electromagnetic shielding 
textile sheet covering the inner surface of the injection-molded 
resin body, the first half case is provided with a recess, and 
the second half case is provided with a protrusion fitting the 

35 recess of the first half case. 

According to the present invention, a resin molding to be 
fixed to a case containing an electric circuit so as to cover 
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an opening formed in the case comprises a main part covering the 
opening of the case, and a peripheral part formed around the main 
part so as to be in contact with the inner surface of the case^ 
wherein the main part comprises an injection-molded resin body, 
5 a decorative menaber bonded to the injection-molded resin body, 
and a soft meshed member combined with the injection-molded resin 
body, and the meshed member of the main part has a part extending 
through the peripheral part. 

10 BRIEF DESCRIPTION QF THE DRAWINGS 

Fig. 1 is a sectional view of a resin molding in a first 
embodiment according to the present invention; 

Fig. 2 is a schematic view showing a molding employed in 
a resin molding manufacturing method in accordance with the 
15 present invention in an open state; 

Fig. 3 is a schematic view showing the molding employed 
in the resin molding manufacturing method in accordance with the 
present invention in a closed state; 

Fig. 4 is a perspective view of an electromagnetic 
20 shielding textile sheet; 

Fig. 5 is a sectional view of a resin molding in a second 
embodiment according to the present invention; 

Fig. 6 is a view of a modification of the resin molding 
in accordance with the present invention; 
25 Fig. 7 is a view of a modification of the resin molding 

in accordance with the present invention; 

Fig. 8 is a view of a modification of the resin molding 
in accordance with the present invention; 

Fig. 9 is a view of a modification of the resin molding 
3 0 in accordance with the present invention; 

Fig. 10 is a view of a modification of the resin molding 
in accordance with the present invention; 

Fig. 11 is a view of an electromagnetic shielding textile 

sheet; 

35 Fig. 12 is a view of a modification of the resin molding 

in accordance with the present invention; 

Fig. 13 is a view of a modification of the resin molding 



in accordance with the present invention; 

Fig. 14 is a view of an electromagnetic shielding textile 

sheet; 

Fig. 15 is a view of a modification of the resin molding 
5 in accordance with the present invention; 

Fig. 16 is a view of a modification of the resin molding 
in accordance with the present invention; 

Fig. 17 is a view of a modification of the resin molding 
in accordance with the present invention; 
10 Fig. 18 is a view of a modification of the resin molding 

in accordance with the present invention; 

Fig. 19 is a view of a modification of the resin molding 
in accordance with the present invention; 

Fig. 20 is a view of a modification of the resin molding 
15 in accordance with the prissent invention; 

Fig. 21 is a schematic view of a mold employed in a method 
of manufacturing a resin molding in a third embodiment according 
to the present invention in a state where a male mold and a female 
mold are separated from each other; 
20 Fig. 22 is a sectional view of a molding in accordance with 

the present invention; 

Fig. 23 is a perspective view of a resin molding in 
accordance with the present invention; 

Fig. 24 is a plan view of a decorative member; 
25 Fig. 25 is a modification of the resin molding in accordance 

with the present invention; 

Fig. 26 is a modification of the resin molding 
manufacturing method in accordance with the present invention; 
Fig . 27 is a modif icat ion o f the res in molding 
30 manufacturing method in accordance with the present invention; 

Fig. 28 is a view of another modification of the resin 
molding; 

Fig. 29 is a view of further modification of a resin molding 
manufacturing method; 
35 Fig. 30 is an enlarged fragmentary view of a resin molding 

shown in Fig. 28; 

Fig. 31 is a view of a modification of the resin molding; 
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Fig. 32 is an enlarged fragmentary view of a resin molding 

shown in Fig. 31; 

Fig. 33 is a sectional view of a resin molding manufacturing 
apparatus in a fourth embodiment according to the present 
5 invention; 

Fig. 34 is an enlarged fragmentary sectional view of a resin 
molding manufacturing apparatus in accordance with the present 
invention; 

Fig. 35 is a view showing an injected resin injected by 
10 a resin molding manufacturing apparatus in accordance with the 
present invention; 

Fig. 36 is a view of a modification of the resin molding 
manufacturing apparatus in accordance with the present 
invention; 

15 Fig. 37 is a view of a modification of a resin molding 

manufacturing apparatus in accordance with the present 
invention; 

Fig. 38 is a perspective view of a resin molding having 
corners ; 

20 Fig. 39 is an exploded perspective view of a portable 

telephone case in a fifth embodiment according to the present 
invention; 

Fig. 40 is sectional view of a half case of the portable 
telephone; 

25 Fig. 41 is a view of assistance in explaining a method of 

manufacturing a half case; 

Fig. 42 is a view of a male mold, a female mold and a 

stripper; 

Fig. 43 is a view of assistance in explaining a method of 
3 0 fitting a push button on a half case; 

Fig. 44 is a view of a push button fitting structure; 

Fig. 45 is a view of a rib and a boss; 

Fig. 46 is a view of an insulating structure insulating 
an electric circuit from an electromagnetic shielding textile 
35 sheet; 

Fig. 47 is a view of an insulating structure insulating 
an electric circuit from an electromagnetic shielding textile 
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sheet; 

Fig. 48 is a view of an insulating structure for insulating 
an electric circuit from a connector; 

Fig. 49 is a view of an insulating structure for insulating 
5 an electric circuit from a connector; 

Fig 50 is a view of a joint of half cases; 

Fig. 51 is a sectional view of a gasket; 

Fig. 52 is a view of a driving pin combined with a female 

mold; 

10 Fig. 53 is a view of a case in a sixth embodiment according 

to the present invention; 

Fig. 54 is a view of assistance in explaining a case 
manufacturing process; 

Fig. 55 is a view of a modification of the case; and 
15 Fig. 56 is a view of a cover for covering an opening formed 

in a case. 

BEST MODE FOR CARRYING OUT THK TWVENTTON 

First Embodiment 

20 A first embodiment of the present invention will be 

described hereinafter with reference to the accompanying 
drawings . 

Figs. 1 to 4 are views of assistance in explaining a resin 
molding in accordance with the present invention and a method 

25 of manufacturing the same. Referring to Fig. 1, a resin molding 
10 has an injection-molded resin body 12, and a soft 
electromagnetic shielding textile sheet (meshed member) 11 
bonded to one surface of the injection-molded resin body 12. The 
electromagnetic shielding textile sheet 11 is an insert for 

30 electromagnetic shielding. The electromagnetic shielding 
textile sheet 11 is a meshed textile sheet having meshes 16 and 
formed by interlacing a plurality of linear elements 15 as shown 
in Figs. 4(a) and 4(b). 

Each linear element 15 is formed by coating a core member 

35 15a of a synthetic resin, such as a polyester resin or a nylon 
resin, with a metal layer 15b. The metal layer 15b is formed by 
depositing copper or nickel on the surface of the core member 
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15a by electroless plating. The linear element 15 may comprise 
a glass core 15a and a metal layer 15b coating the glass core 
15a or may be only a metal core. 

The injection-molded resin body 12 may be formed of a 
5 general-purpose thermoplastic resin, such as a PC resin, a HIPS 
resin, a PS resin, a PP resin, a PE resin, an ABS resin, a PVC 
resin, a nylon resin or an AS resin. 

A transparent resin molding 10 having an excellent 
electromagnetic shielding characteristic can be formed by 
10 combining a transparent injection-molded resin body 12 and an 
electromagnetic shielding textile sheet 11 having a desired light 
transmittance. 

A method of manufacturing the resin molding will be 
described below. 

15 Referring to Fig. 2 , a mold 1 having a fixed mold 2 provided 

with a gate 2a, and a movable mold 3 is used. The mold 1 is opened 
by separating the movable mold 3 from the fixed mold 2, an 
electromagnetic shielding textile sheet 11 is unwound from a feed 
roll 5, and the electromagnetic shielding textile sheet 11 is 

20 extended through a space between the fixed mold 2 and the movable 
mold 3 (in a cavity 7 of the mold 1). 

The electromagnetic shielding textile sheet 11 extended 
through the cavity 7 of the mold 1 is held in a slack state or 
in a moderately tensioned between the feed roll 5 and a take-up 

25 roll 6. 

As shown in Fig. 3, the movable mold 3 is moved toward the 
fixed mold 2, the fixed mold 2 and the movable mold 3 are clamped 
together (the mold is closed) . 

Since the electromagnetic shielding textile sheet 11 

3 0 extended through the cavity 7 of the mold 1 is soft and slack 
or moderately tensioned, the electromagnetic shielding textile 
sheet 11 is formed in a shape corresponding to the shape of the 
cavity 7 defined by the fixed mold 2 and the movable mold 3 . Thus , 
the electromagnetic shielding textile sheet 11 formed in a desired 

35 shape can be disposed at a predetermined position in the cavity 
7. 

When the fixed mold 2 and the movable mold 3 are thus clamped 
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together, parts of the electromagnetic shielding textile sheet 
11 extending above and below the cavity 7 are sandwiched between 
the fixed mold 2 and the movable mold 3, 

A resin is injected through the gate 2a of the fixed mold 
5 2 into the cavity 7 . Consequently, the electromagnetic shielding 
textile sheet 11 is pressed against the movable mold 3 by the 
resin injected into the cavity 7. 

Since the electromagnetic shielding textile sheet 11 is 
meshed, the electromagnetic shielding textile sheet 11 has 

10 moderate irregularities in its surfaces. Accordingly, the 
irregularities of the electromagnetic shielding textile sheet 
11 are embedded in an injection-molded resin body 12, so that 
the adhesion of the electromagnetic shielding textile sheet 11 
to the injection-molded resin body 12 is improved. Part of the 

15 resin forming the injection-molded resin body 12 flows through 
the meshes of the electromagnetic shielding textile sheet 11 
toward the movable mold 3 because the electromagnetic shielding 
textile sheet 11 is meshed. Therefore, the resin injected into 
the cavity 7 can spread satisfactorily throughout the cavity 7 

20 even if the cavity 7 has a complicated shape. If a film 
impenetrable to the resin is placed in the cavity 7 of the mold 
1, the resin cannot spread satisfactorily throughout the cavity 
7 , Thus , the use of the electromagnetic shielding textile sheet 
11 enhances the freedom of the shape of the resin molding. 

25 Thus, the resin molding 10 is formed in the cavity 7 of 

the mold 1. After completing the molding step, a part of the 
electromagnetic shielding textile sheet 11 included in the resin 
molding 10 is cut off the electromagnetic shielding textile sheet 
11 by a cutter, not shown, and a scrap of the electromagnetic 

3 0 shielding textile sheet 11 is taken up by the take-up roll 6. 

The resin molding 10 capable of electromagnetic shielding 
can easily and simply be manufactured. 

Although the resin molding 10 in this embodiment is 
provided with an electromagnetic shielding textile sheet 11 as 

35 the meshed member, a nonwoven fabric of synthetic resin fibers 
or a porous synthetic resin film may be used instead of the 
electromagnetic shielding textile sheet 11. 
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The electromagnetic shielding textile sheet 11 may be cut 
in a shape corresponding to that of the resin molding 10 before 
forming the resin molding 10 with cutting tools mounted on the 
fixed mold 2 and the movable mold 3 when the fixed mold 2 and 
5 the movable mold 3 are clamped together instead of cutting the 
same in such a shape after the resin molding 10 has been molded. 

Examples 

Examples of the present invention will be described below. 
A case (the resin molding 10) was provided with a 
1 0 electromagnetic shielding textile sheet 11. The electromagnetic 
shielding textile sheet 11 can be formed of linear elements 15 
formed by coating polyester cores 15a with a metal layer 15b of 
nickel and copper by electroless plating. 

The electromagnetic shielding textile sheet 11 was placed 
15 in the mold 11, and a resin was injected into the cavity 7 of 
the mold 1 to form a resin molding 10 having, in combination, 
the electromagnetic shielding textile sheet 11 and an 
injection-molded resin body 12. 

Concrete manufacturing conditions were as follows. 
20 The mold 1 has a cavity of a shape corresponding to that 

of a box-shaped resin molding 10 of 100 mm x 100 mm x 15 mm. 

A molding machine of 350 1 in mold clamping ability { J350EPU, 
commercially available from Nippon Seikosho K.K. ) was used. An 
upper part of an electromagnetic shielding textile sheet 11 of 
25 150 mm X 300 ram was fixed to an upper part of a movable mold 3 
with a lower part of the same left free. 

The following three resins were used. 
Polycarbonate resin (PC) 
High-impact polystyrene resin (HIPS) 
3 0 Heat-resistant polypropylene resin (Heat-resistant PP) 

The properties of the resin molding 10 will be described 

below. 

A molding process for molding the resin molding 10 was not 
affected adversely by the electromagnetic shielding textile 
35 sheet 11 and the resin molding 10 was molded entirely similarly 
to ordinary resin moldings. It was known from the microscopic 
observation of the resin molding 10 that the electromagnetic 
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shielding textile sheet 11 is impregnated with the resin forming 
the resin body 12 , and the electromagnetic shielding textile sheet 
11 and the resin body 12 were firmly locked together. 

The conformance of the electromagnetic shielding textile 
5 sheet 11 with the resin molding 10 of 15 mm in depth was 
satisfactory, and the electromagnetic shielding textile sheet 
11 conformed substantially perfectly with the resin molding 10 
when there is no particular obstacles. The electromagnetic 
shielding textile sheet 11 was not damaged when injection pressure 

10 and terr^>erature were varied. 

According to the present invention, a soft, meshed member 
can be shaped so as to conform with the inner surface of a mold 
when clamping the mold. Therefore, it is not necessary to 
fabricate beforehand an insert member of a shape corresponding 

15 to the shape of the cavity of the mold. Since the resin body and 
the meshed member can firmly be locked together, it is not 
necessary to bond the resin body and the meshed member together 
with an adhesive or the like. 
Siy^nnH y!mbQdiment 

20 A second embodiment of the present invention will be 

described hereinafter with reference to the accompanying 
drawings . 

Figs. 5 to 10 are views of assistance in explaining a resin 
molding in accordance with the present invention and a resin 

25 molding manufacturing apparatus for manufacturing the same. 
Referring to Fig. 5, a resin molding 10 has an injection-molded 
resin body 12, and a soft electromagnetic shielding textile sheet 
(meshed member) 11 bonded to one surface of the injection-molded 
resin body 12. The electromagnetic shielding textile sheet 11 

3 0 is an insert for electromagnetic shielding. The electromagnetic 
shielding textile sheet 11 is a meshed textile sheet having meshes 
16 and formed by interlacing a plurality of linear elements 15 
as shown in Figs. 4(a) and 4(b). 

Each linear element 15 is formed by coating a core member 

35 15a of a synthetic resin, such as a polyester resin or a nylon 
resin, with a metal layer 15b. The metal layer 15b is formed by 
depositing copper or nickel on the surface of the core member 
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15a by electroless plating. The linear element 15 may comprise 
a glass core 15a and a metal layer 15b coating the glass core 
15a or may be only a metal core. 

As shovm in Fig. 5, the injection-molded resin body 12 is 
5 provided with a through hole 13 covered with the electromagnetic 
shielding textile sheet 11. The electromagnetic shielding 
textile sheet 11 may be provided with a through hole 14 coinciding 
with the through hole 13 of the injection-molded resin body 12. 
The injection-molded resin body 12 may be formed of a 
10 general-purpose thermoplastic resin, such as a PC resin, a HIPS . 
resin, a PS resin, a PP resin, a PE resin, an ABS resin, a PVC 
resin, a nylon resin or an AS resin. 

The resin molding 10 having an excellent electromagnetic 
shielding characteristic and an excellent transparency can be 
15 formed by combining a transparent injection-molded resin body 
12 and an electromagnetic shielding textile sheet 11 having, a 
desired light transmittance. 

A resin molding manufacturing apparatus will be described 
below. Referring to Fig. 5, the resin molding manufacturing 
20 apparatus uses a mold 1 having a female mold 2 provided with a 
gate 2a, and a male mold 3 to be joined to the female mold 2 to 
define a cavity 7. An electromagnetic shielding textile sheet 
11 is placed in the cavity 7. 

A stripper 8 is disposed between the female mold 2 and the 
25 male mold 3. The electromagnetic shielding textile sheet 11 is 
held between the stripper 8 and the male mold 3. 

The female mold 2 is provided with a protrusible member 
2b capable of being protruded toward the male mold 3 to form the 
through hole 13 in the injection-molded resin body 12. 
3 0 A method of manufacturing the resin molding will be 

described below. 

The female mold 2 and the male mold 3 are separated from 
each other and an electromagnetic shielding textile sheet 11 is 
unwound from a feed roll 5, and the electromagnetic shielding 
35 textile sheet 11 is extended through the cavity 7. 

The electromagnetic shielding textile sheet 11 extended 
through the cavity 7 of the mold 1 is held in a moderately tensioned 
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State between the feed roll 5 and a take-up roll 6. 

Then, the stripper 8 is moved toward the male mold 3 to 
hold the electromagnetic shielding textile sheet 11 between the 
male mold 3 and the stripper 8. 
5 Since the electromagnetic shielding textile sheet 11 is 

soft and is extended in a moderately tensioned state between the 
feed roll 5 and the take-up roll 6, the electromagnetic shielding 
textile sheet 11 can be shaped without being creased so as to 
conform with the shape of the surface of the male mold 3. Thus, 

1 0 the electromagnetic shielding textile sheet 11 formed in a desired 
shape can be disposed at a predetermined position on the surface 
of the male mold 3. 

Then, the male mold 3 and the female mold 2 are clamped 
together, and a resin is injected through the gate 2a of the female 

15 mold 2 into the cavity 7. Thus, an injection-molded resin body 
12 is molded, and the electromagnetic shielding textile sheet 
11 is combined with the resin body 12. 

Since the electromagnetic shielding textile sheet 11 is 
porous, the electromagnetic shielding textile sheet 11 has 

20 moderate irregularities in its surfaces. Accordingly, the 
irregularities of the electromagnetic shielding textile sheet 
11 are embedded in the injection-molded resin body 12, so that 
the adhesion of the electromagnetic shielding textile sheet 11 
to the injection-molded resin body 12 is inaproved. 

25 Thus, the resin molding 10 is formed in the cavity 7. The 

through hole 13 is formed in the injection-molded resin body 12 
by the protrusible member 2b . After completing the molding step, 
a part of the electromagnetic shielding textile sheet 11 included 
in the resin molding 10 is cut off the electromagnetic shielding 

3 0 textile sheet 11 by a cutter, not shown, and a scrap of the 
electromagnetic shielding textile sheet 11 is taken up by the 
take-up roll 6. 

The resin molding 10 capable of electromagnetic shielding 
and provided with the through hole 13 can easily and simply be 

35 manufactured. 

Although the resin molding 10 in this embodiment is 
provided with the electromagnetic shielding textile sheet 11 as 
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the meshed member, a nonwoven fabric of synthetic resin fibers 
or a porous synthetic resin film may be used instead of the 
electromagnetic shielding textile sheet 11. 

The electromagnetic shielding textile sheet 11 included 
5 in the resin molding 10 may be cut in a shape corresponding to 
that of the resin molding before forming the resin molding 10 
with a cutting tool mounted on the stripper 8 when the stripper 
8 is pressed against the male mold 3 instead of cutting the same 
in such a shape after the resin molding 10 has been molded. 

10 The electromagnetic shielding textile sheet 11 may be 

provided with a through hole 14 coinciding with the through hole 
13 of the injection-molded resin body 12. 

Modifications of the present invention will be described 
hereinafter with reference to Figs. 6 and 7. In a modification 

15 shown in Fig. 6, a protrusible member 2b is placed for sliding 
movement in a recess 17 formed in a female mold 2 and is pressed 
toward a male mold 3 by a spring 18. The modification shown in 
Fig. 6 is substantially the same in other respects as the 
embodiiaent shown in Fig. 5. 

20 Referring to Fig. 6, an electromagnetic shielding textile 

sheet 11 is pressed resiliently by the protrusible member 2b when 
the female mold 2 and the male mold 3 are clamped together. 
Therefore, the electromagnetic shielding textile sheet 11 can 
be made to slide on the protrusible member 2b by injection pressure 

2 5 when a res in is in j ected into the cavity to mold the 
injection-molded resin body 12, and hence any breakages, such 
as a breakage 18a shown in Fig. 7, and any creases, such as creases 
19a shown in Fig. 7, are not formed around the through hole 13 
of the electromagnetic shielding textile sheet 11. 

30 The difference between the thickness of the 

electromagnetic shielding textile sheet 11 and a standard 
thickness thereof can be absorbed by the spring 18. 

The edge 19 of an end surface on the side of the male mold 
3 of the protrusible member 2b placed in the recess 17 and pressed 

35 by the spring 18 may be rounded as shown in Fig. 8. 

The protrusible member 2b having the end surface with the 
rounded edge 19 enables the effective sliding of the 
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electromagnetic shielding textile sheet 11 relative to the 
protrusible member 2b. 

A hydraulic cylinder actuator, a pneumatic cylinder 
actuator or the like may be used instead of the spring 18 for 
5 pressing the protrusible member 2b. 

Generally, the meshes of the electromagnetic shielding 
textile sheet 11 of the resin molding 10 are arranged in rows 
parallel to a predetermined grain direction Lj. If the grain 
direction Lj is inclined to an injecting direction Lj, the 

10 electromagnetic shielding textile sheet 11 can easily be 
stretched in the injecting direction Lj, which is effective in 
preventing the breakage and creasing of the electromagnetic 
shielding textile sheet 11 (Fig. 9(a)). If the grain direction 
Li and the injecting direction are perpendicular to each other 

15 (Fig. 9(b)), it is difficult to stretch the electromagnetic 
shielding textile sheet 1 1 in the injecting direction Lj . In Figs . 
9(a) and 9(b), the injecting direction Lj is substantially 
parallel to a straight line connecting the gate 2a and the through 
hole 13. 

20 A resin molding 10 shown in Fig. 10 is provided with a rib 

20 and has an electromagnetic shielding textile sheet 11 having 
meshes arranged in rows parallel to a grain direction Lj inclined 
to an injecting direction Lj. This electromagnetic shielding 
textile sheet 11 can easily be stretched in the injecting 

25 direction Lj. 

Referring to Figs. 11(a) and 11(b), the elongation of an 
electromagnetic shielding textile sheet 11 is dependent on the 
ratio: Q/P, where P is the distance between the intersections 
of linear elements 15 when the electromagnetic shielding textile 

30 sheet 11 is in an initial state, and Q is the distance between 
the same intersections when the electromagnetic shielding 
textile sheet 11 is deformed so that the angle between the 
intersecting linear elements 15 is 90°. The elongation can be 
increased by inclining the grain direction Li relative to the 

35 injecting direction Lj. 

Another modification of the present invention will be 
described with reference to Figs. 12 to 14. 



A resin molding 10 in a modification shown in Figs. 12 to 
14 has an electromagnetic shielding textile sheet 11/ and an 
injection-molded resin body 12 provided with ribs 20 on its 
surface on the side of the electromagnetic shielding textile sheet 
5 11 , and thfe electromagnetic shielding textile sheet 11 has meshes 
16 of 0 .04 mra^ or above in area. The resin molding shown in Figs. 
12 to 14 is substantially the same in other respects as the resin 
molding 10 shown in Fig. 5. 

Referring to Figs. 12 to 14, suppose that d is the diameter 
10 of the linear elements 15, and a x b is the area of each mesh, 
and (a x b)/{(a + d) x (b + d)} is opening ratio. Then, the ribs 
20 can be formed through the electromagnetic shielding textile 
sheet 11 without breaking the electromagnetic shielding textile 
sheet 11 by the injection-molded resin body 12 when 
15 0 the diameter is 50 \m, the opening ratio is 64% and the 

area of each mesh is 0.04 ram^ or when 

(D the diameter is 300 \m, the opening ratio is 45% and the 
area of each mesh is 0.37 mm^. 

The resin molding 10 has external diiaensions of 150 mm x 

2 0 100 ram X 20 mm, and a thickness of 1.5 mm. The rib has a width 

of 1. 5 mm, a height of 3 mm and a length in the range of 20 to 
150 mm. 

The ribs 20 can surely be formed through the 
electromagnetic shielding textile sheet 11 without breaking the 
25 electromagnetic shielding textile sheet 11 when the diameter d 
of the linear elements 15 is 40 [m or above, the opening ratio 
is 40% or above and the area of each mesh is 0.04 mm^ 

Bosses of a diameter in the range of 2.6 to 5.6 mm and a 
height of 3 mm can surely be formed as well as the ribs 20 on 

3 0 the injection-molded resin body 12. 

Further modifications of the invention will be described 
with reference to Figs. 15 and 16. Resin moldings 10 in 
modifications shown in Figs. 15 and 16 have an elastic 
electromagnetic shielding textile sheet 11. The resin molding 
35 10 in the modification is provided with a rib 20 and has side 
walls provided with a projection 21 and a recess 22 as shown in 
Fig- 15 • The resin molding 10 in another modification is provided 
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with a curved protrusion 23 in one of the side surfaces and a 
curved recess 24 in the other side surface as shown in Fig. 16. 
The resin moldings 10 shown in Figs, 15 and 16 are substantially 
the same in other respects as the embodiment shown in Fig. 5. 
5 The projection 21 of one of a pair of resin moldings 10 

of a shape like that of the resin molding 10 shown in Fig. 15 
is fitted in the recess 22 of the other one of the pair of resin 
moldings 10. The curved protrusion 23 of one of a pair of resin 
moldings 10 of a shape like that of the resin molding 10 shown 

10 in Fig. 16 is fitted in the curved recess 24 of the other one 
of the pair of resin moldings 10. 

The electromagnetic shielding textile sheets 11 included 
in the resin moldings 10 shown in Figs. 15 and 16 are elastic 
nets having a longitudinal elongation in the range of 100 to 200% 

15 and a lateral elongation in the range of 100 to 400%. 

The resin molding 10 shown in Fig. 15 is 100 mm x 150 mm 
X 20 ram in external dimensions, and the rib 20 thereof has a height 
of 3 mm and a width of 1 mm. The electromagnetic shielding textile 
sheet 11 cut beforehand in a size of 150 mm x 250 mm is placed 

20 in a cavity defined by a male mold 3 and a female mold 2 mounted 
on a molding machine { J350EPU, 350 t in mold clamping ability, 
commercially available from Nippon Seikosho K.K. ) . One end part 
of the electromagnetic shielding textile sheet 11 is fixedly held 
between the male mold 3 and a stripper 8, and the other end part 

25 of the same is left free. 

In this state, a resin is injected into the cavity defined 
by the male mold 3 and the female mold 2 to form the 
injection-molded resin body 12. The electromagnetic shielding 
textile sheet 11 is stretched satisfactorily so as to extend over 

30 the entire area of a surface of the resin molding 10 of 20 mm 
in depth. Part of the resin forming the injection-molded resin 
body 12 flows through the meshes of the electromagnetic shielding 
textile sheet 11 to the outer surface of the electromagnetic 
shielding textile sheet 11 , so that the rib 20 can surely be formed 

35 and the electromagnetic shielding textile sheet 11 and the 
injection-molded resin body 12 can firmly be bonded together. 
A further modification of the present invention will be 



17 

described with reference to Fig. 17. In the modification shown 
in Fig. 17, an electromagnetic shielding textile sheet 11 has 
meshes 16 defined by linear elements 15, and a resin forming an 
injection-molded resin body 12 penetrates halfway through the 
5 electromagnetic shielding textile sheet 1 1 . The modification is 
substantially the same in other respects as the embodiment shown 
in Fig. 5. 

As shown in Fig. 17, a resin molding of 100 mm x 150 mm 
X 20 mm has the injection-molded resin body 12 and the 
10 electromagnetic shielding textile sheet 11. The resin forming 
the injection-molded resin body 12 permeates the meshes 16 of 
the electromagnetic shielding textile sheet 11 in the direction 
L3 of the thickness of the electromagnetic shielding textile sheet 
11 by substantially half the thickness of the electromagnetic 
15 shielding textile sheet 11. Since the resin forming the 
C injection-molded resin body 12 does not fully fill up the meshes 

J^:^ 16, the electromagnetic shielding textile sheet 11 can easily 

pi be separated from the injection-molded resin body 12 when 

4^ scrapping the resin molding 10. 

20 The electromagnetic shielding textile sheet 11 shown in 

p Fig. 17 the area of the meshes is 1 mm^ or below. A molding machine 

of type J350EPU of 350 t in mold clamping ability commercially 
available from Nippon Seikosho K.K* is used. 
Q A resin molding 10 in a further modification of the present 

25 invention will be described with reference to Fig. 18 . The resin 
molding 10 shown in Fig. 18 has a pair of half parts 10a and 10b 
each having an electromagnetic shielding textile sheet 11 and 
an injection-molded resin body 12. The resin molding 10 shown 
in Fig. 18 is substantially the same in other respects as the 
3 0 embodiment shown in Fig. 5. 

Referring to Fig. 18, the half parts 10a and 10b are 
connected by a hinge 30. The hinge 30 is a part of the 
electromagnetic shielding textile sheet 11 serving as the 
components of both the half parts 10a and 10b. 
35 A resin molding 10 in a further modification of the present 

invention will be described with reference to Figs. 19 and 20. 
As shown in Figs, 19 and 20, the resin molding 10 is a box 27 
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having corners 25. This resin molding 10 is substantially the 
same in other respects as the embodiment shown in Fig. 5. 

As shown in Figs . 20 (a) and 20(b), the radius Ri of curvature 
of the inner surface of the corner 25 of the box 27 is greater 
5 than the radius Rj of curvature of the outer surface of the same. 
A doubled part of the electromagnetic shielding textile sheet 
11 is positioned in the corner 25 (Fig. 20(a) ) . A rib 26 may be 
formed on the inner surface of the comer 25 to contain a doubled 
part of the electromagnetic shielding textile sheet 11. 

10 According to the present invention, the soft meshed member 

can be shaped so as to conform the shape of a cavity formed between 
the male mold and the female mold when clamping together the make 
mold and .the female mold. Therefore, it is not necessary to 
fabricate beforehand an insert member of a shape corresponding 

15 to the shape of the cavity of the mold. Since the resin body and 
the meshed member can firmly be locked together, it is not 
necessary to bond the resin body and the meshed member together 
with an adhesive or the like. 
Third Embodiment 

20 A third embodiment of the present invention will be 

described hereinafter with reference to the accompanying 
drawings . 

Figs. 21 to 24 are views of assistance in explaining a resin 
molding in accordance with the present invention and a method 

25 of manufacturing the resin molding . Referring to Fig . 22 , a resin 
molding 10 has an injection-molded resin body 12, a decorative 
member 9 coating one of the surfaces of the injection-molded resin 
body 12 and provided with an opening 9a, and a soft electromagnetic 
shielding textile sheet 11 (meshed member) 11. The 

3 0 electromagnetic shielding textile sheet 11 is an insert member 
for electromagnetic shielding. The electromagnetic shielding 
textile sheet 11 is a meshed textile sheet formed by interlacing 
a plurality of linear elements 15 as shown in Figs. 4(a) and 4(b) . 
Each linear element 15 is formed by coating a core member 

35 15a of a synthetic resin, such as a polyester resin or a nylon 
resin, with a metal layer 15b. The metal layer 15b is formed by 
depositing copper or nickel on the surface of the core member 
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15a by electroless plating* The linear element 15 may comprise 
a glass core 15a and a metal layer 15b coating the glass core 
15a or may be only a metal core. 

The injection-molded resin body 12 may be formed of a 
5 general-purpose thermoplastic resin, such as a PC resin, a HIPS 
resin, a PS resin, a PP resin, a PE resin, an ABS resin, a PVC 
resin, a nylon resin or an AS resin. 

The resin molding 10 having an excellent electromagnetic 
shielding characteristic and an excellent transparency can be 
10 formed by combining a transparent injection-molded resin body 
12 and an electromagnetic shielding textile sheet 11 having a 
desired light transmittance. 

A method of manufacturing the resin molding will be 
described below. 

15 A mold 1 having a female mold 2 provided with a gate 2a, 

and a male mold 3 as shown in Fig. 21 is used. A cross-shaped, 
developed decorative member 9 is placed in the female mold 2 with 
an opening 9a formed therein coincided with the gate 2a. Air 
is sucked through suction passages 53 formed in the female mold 

20 2 to attract the decorative member 9 to the inner surface of the 
female mold 2 by suction. An electromagnetic shielding textile 
sheet 11 is unwound from a feed roll 5 so as to extend through 
a cavity 7 defined by the female mold 2 and the male mold 3. 
In this state, the electromagnetic shielding textile sheet 

25 11 is extended through the cavity 7 of the mold 1 between the 
feed roll 5 and a take-up roll 6 in a slack state or in a moderately 
tensioned state which will not cause the electromagnetic 
shielding textile sheet 11 to break or will not obstruct a mold 
clamping operation when the female mold 2 and the male mold 3 

30 are clamped together. 

A stripper 8 is moved toward the male mold 3 to hold the 
electromagnetic shielding textile sheet 11 between the male mold 
3 and the stripper 8. 

Since the electromagnetic shielding textile sheet 11 

35 extended in the cavity 7 is soft and is in a slack state or a 
moderately tensioned state, the electromagnetic shielding 
textile sheet 11 can be shaped so as to conform with the shape 
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of the surface of the male mold 3. Thus, the electromagnetic 
shielding textile sheet 11 formed in a desired shape can be 
disposed at a predetermined position on the surface of the male 
mold 3. 

5 The female mold 2 is moved toward the male mold, and the 

female mold 2 and the male mold 3 are clamped together. In this 
state, the decorative member 9 is on the side of the female mold 
2 (first side) in the cavity 7, and the electromagnetic shielding 
textile sheet 11 is on the side of the male mold 3 (second side) 
10 in the cavity 7. A resin for forming an injection-molded resin 
body 12 is injected through the gate 2a of the female mold 2 so 
as to flow through the opening 9a of the decorative member 9 into 
the cavity 1 . The electromagnetic shielding textile sheet 11 is 
pressed against the male mold 3 and the decorative member 9 is 
% 15 pressed against the female mold 2 by the resin injected into the 
C cavity 7« 

Since the electromagnetic shielding textile sheet 11 is 
p porous, the electromagnetic shielding textile sheet 11 has 

:P moderate irregularities in its surfaces • Accordingly, the 

^ ' 20 irregularities of the electromagnetic shielding textile sheet 
p 11 are embedded in the injection-molded resin body 12, so that 

'"^^ the adhesion of the electaromagnetic shielding textile sheet 11 

to the injection-molded resin body 12 is improved, 
fj The decorative member 9 may be provided with a heat-sealing 

' 25 layer on its surface to improve the adhesion of the same to the 
injection-molded resin body 12. 

Thus, the resin molding 10 is molded in the cavity 7 of 
the mold 1 . Then, a part of the electromagnetic shielding textile 
sheet 11 included in the resin molding 10 is cut off the 
30 electromagnetic shielding textile sheet 11 by a cutter, not shown, 
and a scrap of the electromagnetic shielding textile sheet 11 
is taken up by the take-up roll 6. 

The resin molding 10 capable of electromagnetic shielding 
can easily and siiaply be manufactured. 
35 Although the resin molding 10 in this embodiment is 

provided with the electromagnetic shielding textile sheet 11 as 
the meshed member, a nonwoven fabric of synthetic resin fibers 
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or a porous synthetic resin film may be used instead of the 
electromagnetic shielding textile sheet 11. 

The electromagnetic shielding textile sheet 11 may be cut 
in a shape corresponding to that of the resin molding 10 before 
5 forming the resin molding 10 with a cutting tool mounted on the 
stripper 8 when the stripper 8 is pressed against the male mold 
3 instead of cutting the same in such a shape after the resin 
molding 10 has been molded. 

Examples of the embodiment shown in Figs. 21 to 24 will 
10 be described hereinafter. Satisfactory resin moldings 10 were 
manufactured by the same method as those described in connection 
with the first and the second embodiment. 
Example 1 
Decorative member 
15 In-mold label (PET/Ny/Al/HS of a shape shown in 

Fig. 24) 

Resin 

HIPS 
Resin molding 

20 Dimensions: 150 mm x 100 mm x 20 mm 

Electromagnetic shielding textile sheet 
Linear elements: 50 ^m in diameter 
Mesh; 100/in. 



25 Example 2 

Decorative member 

Sheet molding (PS sheet of 0.3 mm thick) 

Vacuum-formed molding 

Dimensions: 150 mm x 100 mm x 20 mm 
30 Electromagnetic shielding textile sheet 

Linear elements: 50 ^m in diameter 
Mesh: 100/in. 

Modifications of the invention will be described 
hereinafter with reference to Figs. 25 to 27 
35 In a modification shown in Fig. 25 and 26, a male mold 3 

is provided with a gate 3a, and an electromagnetic shielding 
textile sheet 11 is provided with an opening 51. This 
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modification is substantially the same in other respects as the 
embodiment shown in Figs. 21 to 24 • 

Referring to Figs. 25, 26(a) and 26(b), a decorative member 
9, such as an in-mold label or a sheet molding, is placed in a 
5 female mold 2, and air is sucked through suction passages 53 to 
attract the decorative member 9 to the surface of the female mold 

2 by suction. Subsequently, an electromagnetic shielding 
textile sheet 11 is fed so as to extend in a space between the 
male mold 3 and a stripper 8, and the male mold 3 and the female 

10 mold 2 are clamped together. Then, a resin for forming an 
injection-molded resin body 12 is injected through the gate 3a 
of the male mold 3 so as to flow through the opening 51 of the 
electromagnetic shielding textile sheet 11 into a cavity 7. The 
electromagnetic shielding textile sheet 11 is pressed against 

15 the male mold 3 and the decorative member 9 is pressed against 
the female mold 2. Thus, a resin molding 10 as shown in Fig. 25 
is obtained. 

The electromagnetic shielding textile sheet 11 shown in 
Figs. 25, 26(a) and 26(b) need not necessarily be provided with 
20 the opening 51 if the meshes of the electromagnetic shielding 
textile sheet 11 are large. The decorative member 9 may be a 
decorative member other than an in-mold label or a sheet molding, 
such as a fabric or a transfer foil. 

If the decorative member 9 is a fabric or a transfer foil, 
25 the decorative member 9 is fed from a feed roll 5a toward the 
female mold 2 and a scrap of the same is taken up by a take-up 
roll 6a as shown in Fig. 27. 

A modifications of the present invention will be described 
with reference to Figs. 28 to 30. In the modification shown in 
30 Figs. 28 to 30, an electromagnetic shielding textile sheet 11 
is held between a female mold 2 and a stripper 8 , and a male mold 

3 is provided with a gate 3a. This modification is substantially 
the same in other respects as the embodiment shown in Figs. 21 
to 24. 

35 . Referring to Figs. 28 to 30, the female mold 2 and the male 

mold 3 are clamped together, and a resin for forming an 
injection-molded resin body 12 is injected through the gate 3a 
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of the male mold 3 into a cavity 7 defined by the female mold 
2 and the male mold 3. Consequently, the electromagnetic 
shielding textile sheet 11 is forced to move toward the female 
mold 2 (first side) and the electromagnetic shielding textile 
5 sheet 11 is superposed on a decorative member 9 held in place 
on the female mold 2 beforehand by suction produced by sucking 
air through suction passages 53. 

The resin for forming the injection-molded resin body 12 
flows through the meshes 16 of the electromagnetic shielding 

1 0 textile sheet 11 , and reaches and adheres to the decorative member 
9. A heat-sealing layer may be formed on a surface of the 
decorative member 9 or the decorative member 9 may be made of 
the same material as the resin for forming the injection-molded 
resin body 12 to improve the adhesion between the decorative 

15 member 9 and the injection-molded resin body 12. 

Thus, a resin molding 10 having the decorative member 9 
and the electromagnetic shielding textile sheet 11 superposed 
on one surface of the injection-molded resin body 12 as shown 
in Figs. 28 and 29 is obtained. In this resin molding 10, the 

20 decorative member 9 forms the outer surface layer of the resin 
molding 10. 

Examples of the embodiinent shown in Figs. 28 to 30 will 
be described below. 

A satisfactory resin molding 10 was formed by using the 

25 following materials. 

Decorative member 

Construction : PET/Ny/Al/HS 
Electromagnetic shielding textile sheet 

Linear element: Polyester core coated with Cu and 
30 Ni by electroless plating and having a diameter of 50 ^rni 
Mesh: 100/in. 

Resin 

HIPS 

A further modification of the present invention will be 
35 described with reference to Figs. 31 and 32. 

In the modification shown in Figs . 31 and 32 , a sheet formed 
by bonding together a decorative member 9 and an electromagnetic 
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shielding textile sheet 11 is placed in a cavity 7. This 
modification is substantially the same in other respects as the 
modification shown in Figs. 28 to 30. 

In Figs. 31 and 32, part of a resin forming an 
5 injection-molded resin body 12 flows into the meshes 16 of the 
electromagnetic shielding textile sheet 11. since the adhesion 
of the injection-molded resin body 12 to the electromagnetic 
shielding textile sheet 11 is thus improved and the decorative 
member 9 is bonded to the electromagnetic shielding textile sheet 
10 11 beforehand, the resin molding 10 thus formed is strong. 

A laminated structure formed by bonding together the 
decorative member 9 and the electromagnetic shielding textile 
sheet 11 may be formed in a desired sheet beforehand by pressure 
forming or vacuum forming • 
15 An example of the modification shown in Figs. 31 and 32 

will be described below. 

The following laminated sheets ® to ® were formed. 
® Decorative member ( PET /Al/Ny) /Electromagnetic 
shielding textile sheet 

20 © Decorative sheet (PET/Al/PC) /Electromagnetic 

shielding textile sheet 

(3) Decorative member (PET/Printed layer) /Electro- 
magnetic shielding textile sheet 

@ Decorative member (Ny /Printed layer) /Electro- 
25 magnetic textile sheet 

© Decorative member (Al) /Electromagnetic shielding 
textile sheet 

© Decorative member (PET/Printed layer) /Electro- 
magnetic shielding textile sheet/Ny 

3 0 (2) Decorative member (PET/Printed layer ) /Electro- 

magnetic shielding textile sheet/PC 

(D Decorative member ( PC/print ) /Electromagnetic 
shielding textile sheet 

Satisfactory resin moldings 10 were obtained by combining 
35 injection-molded resin bodies 12 respectively provided with the 
foregoing laminated sheets each of the decorative member 9 and 
the electromagnetic shielding textile sheet 11 by injection 
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molding. 

The electromagnetic shielding textile sheets were 
nonwoven fabrics of PP fibers , PET fibers, PE fibers or Ny fibers, 
or meshed sheets formed by interlacing linear elements of a 
5 polyester resin, a nylon resin, a PP resin or an acrylic resin. 
The components of those electromagnetic shielding textile sheets 
may be plated with copper and nickel for electromagnetic 
shielding. 

Each of the injection-molded resin bodies 12 was formed 
10 by molding a PC resin, an ABS resin, an AS resin, a HIPS resin 
a PP resin, a PET resin or a Ny resin. Since the electromagnetic 
shielding textile sheet is impregnated with the resin, the 
electromagnetic shielding textile sheet can be bonded to the 
injection-molded resin body even if the injection-molded resin 
15 body is formed of a not heat-sealable resin, such as a PPS resin, 
a PEEK resin, a PES resin or a polyacetal resin, and molded- in 
foil decoration is possible. 

The resin molding provided with the decorative member and 
the soft meshed sheet can easily and surely be manufactured. 
20 Fourth Embodiment 

A fourth embodiment of the present invention will be 
described hereinafter with reference to the accompanying 
drawings . 

Figs* 33 to 35 are views of a resin molding manufacturing 
25 apparatus in accordance with the present invention. 

First, a resin molding 10 will be described with reference 
to Figs. 35(a) and 35(b). Referring to Figs. 35(a) and 35(b), 
a resin molding 10 has an injection-molded resin body 12, and 
a soft electromagnetic shielding textile sheet (meshed sheet) 
30 11 disposed on one surface of the injection-molded resin body 
12. The electromagnetic shielding textile sheet 11 is an insert 
member capable of electromagnetic shielding. The meshed textile 
sheet shown in Figs. 4(a) and 4(b) formed by interlacing a 
plurality of linear elements 15 is a concrete example of the 
35 electromagnetic shielding textile sheet 11. 

Each linear element 15 is formed by coating a core member 
15a of a synthetic resin, such as a polyester resin or a nylon 
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resin, with a metal layer 15b. The metal layer 15b is formed by 
depositing copper or nickel on the surface of the core member 
15a by electroless plating. The linear element 15 may comprise 
a glass core 15a and a metal layer 15b coating the glass core 
5 15a or may be only a metal core. 

The diameter of the linear elements 15 of the 
electromagnetic shielding textile sheet 11 is, for example, 50 

\m and the mesh of the electromagnetic shielding textile sheet 

11 is 100/in. 

10 The injection-molded resin body 12 may be formed of a 

general-purpose thermoplastic resin, such as a PC resin, a HIPS 
resin, a PS resin, a PP resin, a PE resin, an ABS resin, a PVC 
resin, a nylon resin or an AS resin. 

The resin molding 10 having an excellent electromagnetic 

15 shielding characteristic and an excellent transparency can be 
formed by combining a transparent injection-molded resin body 

12 and an electromagnetic shielding textile sheet 11 having a 
desired light transmittance. 

A resin molding manufacturing apparatus will be described 
20 hereinafter. 

Referring to Figs. 33 to 35, the resin molding 
manufacturing apparatus uses a male mold 3, and a fenaale mold 

2 provided with a gate 2a. A cavity 7 is defined by the male mold 

3 and the female mold 2 . The electromagnetic shielding textile 
25 sheet 11 is placed in the cavity 7. 

Figs. 33(a) and 33(b) are views of the resin molding 
manufacturing apparatus. Fig. 34 is an enlarged view of a part 
of the view shown in Fig. 33(b) , Fig. 35(a) is a view of the resin 
molding manufacturing apparatus in a state after the completion 
3 0 of a resin injecting operation, and Fig. 35(b) is an enlarged 
view of a part of the view shown in Fig. 35(a). 

A stripper 8 is interposed between the male mold 3 and the 
female mold 2 to hold a peripheral part 11a of the electromagnetic 
shielding textile sheet 11 lying on the brim of the cavity 7 
35 between the stripper 8 and the male mold 3. 

The stripper 8 has , in its end edge on the side of the cavity 
7, a cutting part 8a for cutting the electromagnetic shielding 
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textile sheet 11 in cooperation with the male mold 3. The resin 
molding manufacturing apparatus has a mold clamping ability of 
300 t. 

A method of manufacturing the resin molding will be 
5 described below. The female mold 2 and the male mold 3 are 
separated from each other and an electromagnetic shielding 
textile sheet 11 of 200 mm in width is unwound from a feed roll 
5, and the electromagnetic shielding textile sheet 11 is extended 
through the cavity 7 (Fig. 33(a)). 
10 In this state, the stripper 8 is spaced about 10 mm apart 

from the male mold 3 r and the electromagnetic shielding textile 
sheet 11 is fed through a space between the male mold 3 and the 
stripper 8 into the cavity 7. The electromagnetic shielding 
textile sheet 11 is held in a moderately tensioned state between 
15 the feed roll 5 and a take-up roll 6. 
O Then, the stripper 8 is moved toward the male mold 3 to 

hold the electromagnetic shielding textile sheet 11 between the 
O male mold 3 and the stripper 8 as shown in Fig. 33(b). 

Since the electromagnetic shielding textile sheet 11 
' 20 placed in the cavity 7 defined by the male mold 3 and the female 
Q mold 2 is soft and is held in a moderately tensioned state between 

the feed roll 5 and the take-up roll 6, the electromagnetic 
shielding textile sheet 11 can be shaped without being creased 
O so as to conform with the shape of the surface of the male mold 

25 3. Thus, the electromagnetic shielding textile sheet 11 shaped 
in a desired shape can be disposed at a predetermined position 
on the surface of the male mold 3. 

In this state, a peripheral part 11a of the electromagnetic 
shielding textile sheet 11 positioned on the brim of the cavity 
30 7 is held between the male mold 3 and the stripper 8. When the 
stripper 8 is thus moved toward the male mold 3 to hold the 
peripheral part 11a of the electromagnetic shielding textile 
sheet 11 positioned on the brim of the cavity 7 between the male 
mold 3 and the stripper 8, the cutting part 8a of the stripper 
35 8 cuts the electromagnetic shielding textile sheet 11 along a 
part lib thereof corresponding to the edge of the cavity 7 (Fig. 
34) 
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Then, the male mold 3 and the female mold 2 are clamped 
together, and a resin is injected through the gate 2a of the female 
mold 2 into the cavity 1 . Thus, an injection-molded resin body 
12 is molded, and the electromagnetic shielding textile sheet 
5 11 is bonded to the resin body 12 (Figs. 35(a) and 35(b)). 

Since the electromagnetic shielding textile sheet 11 is 
porous, the electromagnetic shielding textile sheet 11 has 
moderate irregularities in its surfaces. Accordingly, the 
irregularities of the electromagnetic shielding textile sheet 

10 11 are embedded in the injection-molded resin body 12, so that 
the adhesion of the electromagnetic shielding textile sheet 11 
to the injection-molded resin body 12 is improved. 

Thus, a resin molding 10 of 150 mm x 100 mm x 20 mm 
in dimensions is formed in the cavity 7 of the mold 1. Then, the 

15 stripper 8 and the female mold 2 are separated from the male mold 
3. The resin molding 10 is pushed out of the cavity 7 by the 
stripper 8. Subsequently, a scrap remaining after cutting out 
a part of the electromagnetic shielding textile sheet 11 in a 
shape corresponding to the resin molding 10 is taken up by the 

20 take-up roll 6. 

Thus the resin molding 10 having an electromagnetic 
shielding property can easily and simply be manufactured. Since 
the electromagnetic shielding textile sheet 11 is firmly pressed 
against the male mold 3 by the stripper 8, any space will not 

25 be formed between the electromagnetic shielding textile sheet 
11 and the male bold 3, and the electromagnetic shielding textile 
sheet 11 will neither be creased nor broken. 

Although the resin molding 10 in this embodiment is 
provided with the electromagnetic shielding textile sheet 11 as 

30 the meshed sheet, a nonwoven fabric of synthetic resin fibers 
or a porous synthetic resin film may be used instead of the 
electromagnetic shielding textile sheet 11. 

The part of the electromagnetic shielding textile sheet 
11 included in the resin molding 10 may be cut along the part 

35 lib out of the electromagnetic shielding textile sheet 11 after 
forming the resin molding 10 instead of cutting the same along 
the part lib with the cutting part 8a after the resin molding 
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10 has been molded • 

Modifications of the present invention will be described 
with reference to Figs. 36(a), 36(b), 37(a) and 37(b). 

An electromagnetic shielding textile sheet 11 may be placed 
5 on the surface of the male mold 3 as shown in Figs. 36(a) and 
36(b) instead of extending the electromagnetic shielding textile 
sheet 11 between the feed roll 5 and the take-up roll 6. Fig. 
36(a) is a front elevation of the male mold 3 and the stripper 
8, and Fig. 36(b) is a side elevation of the male mold 3 and the 
1 0 stripper 8 . As shown in Figs . 36(a) and 3 6 ( b ) , an electromagnetic 
shielding textile sheet 11 is pressed against the upper and the 
lower surfaces of the male mold 3 by bar magnets 59. 

Since the bar magnets 59 press the electromagnetic 
shielding textile sheet 11 lightly, the electromagnetic 
15 shielding textile sheet 11 is able to slide along the surface 
of the male mold 3 when the stripper 8 is moved toward the male 
mold 3 . Since a peripheral part of the electromagnetic shielding 
textile sheet 11 is pulled along the shape of the resin molding 
10, the electromagnetic shielding textile sheet 11 is tensioned 
20 moderately. 

If the resin molding 10 has four corners 60 as shown in 
Figs. 37(a), 37(b) and 38, the stripper 8 may be provided with 
recesses 8b in parts corresponding to the corners 60 in it surface 
facing the male mold 3 to receive parts of the electromagnetic 
25 shielding textile sheet 11 (Figs. 37(a) and 37(b)). 

If the resin molding 10 has corners 60 as shown in Figs. 
37(a) and 37(b) , it is possible that parts of the electromagnetic 
shielding textile sheet 11 corresponding to the corners 60 are 
folded and broken. The folded parts of the electromagnetic 
3 0 shielding textile sheet 11 can be received in the recesses 8b 
of the stripper 8 to prevent the breakage of the electromagnetic 
shielding textile sheet 11. 

Thus the soft meshed sheet can surely be held in contact 
with the male mold. Therefore, any space will not be formed 
3 5 between the male mold and the meshed sheet and hence the meshed 
sheet will neither be creased or broken. 
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Fifth Embodiment 

A fifth embodiment of the present invention will be 
described with reference to the accompanying drawings. 
5 As shown in Pig. 39, the fifth embodiment is a portable 

telephone case 30 formed by joining together a first half case 
30a and a second half case 3 Ob . An electronic circuit is contained 
in a space defined by the half cases 30a and 30b, 

Push buttons 31 and a microphone 32 are attached to the 

10 first half case 30a. An earphone terminal 34 is attached to the 
second half case 30b. The half cases 30a and 30b are provided 
with recesses 33 to form a terminal operating opening. 

As shown in Fig. 40, each of the half cases 30a and 30b 
has an injection-molded resin body 12 and a soft electromagnetic 

15 shielding textile sheet (meshed sheet) 11. The electromagnetic 
shielding textile sheet 11 is an insert member capable of 
electromagnetic shielding. The meshed textile sheet shown in 
Figs. 4(a) and 4(b) formed by interlacing a plurality of linear 
elements 15 is a concrete example of the electromagnetic shielding 

20 textile sheet 11. 

Each linear element 15 is formed by coating a core member 
15a of a synthetic resin, such as a polyester resin, an acrylic 
resin or a nylon resin, with a metal layer 15b. The metal layer 
15b is formed by depositing copper or nickel on the surface of 

25 the core member 15a by electroless plating. The linear element 
15 may comprise a glass core 15a and a metal layer 15b coating 
the glass core 15a or may be only a metal core. The 
electromagnetic shielding textile sheet 11 may be a fabric or 
a nonwoven fabric. 

30 The injection-molded resin body 12 may be formed of a 

general-purpose thermoplastic resin, such as a PC resin, a HIPS 
resin, a PS resin, a PP resin, a PE resin, an ABS resin, a PVC 
resin, a nylon resin or an AS resin. 

The first and second half cases 30a, 30b having an excellent 

3 5 electromagnetic shielding characteristic and an excellent 
transparency can be fojoned by combining a transparent 
injection-molded resin body 12 and an electromagnetic shielding 
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textile sheet 11 having a desired light transmittance, 

A method of manufacturing the half cases 30a and 30b will 

be described below. 

Referring to Fig. 41, a mold having a female mold 2, and 
5 a male mold 3 provided with a gate 3a is used. The female mold 

2 and the male mold 3 are separated from each other, an 
electromagnetic shielding textile sheet 11 is unwound from a feed 
roll 5, and the electromagnetic shielding textile sheet 11 is 
extended through a cavity 7 between the female mold 2 and the 

10 male mold 3. 

The electromagnetic shielding textile sheet 11 extended 
through the cavity 7 is held in a slightly tensioned state between 
the feed roll 5 and a take-up roll 6. 

As shown in Fig. 41, a stripper 8 is moved toward the male 
15 mold 3 to hold the electromagnetic shielding textile sheet 11 
between the male mold 3 and the stripper 8. 

Since the electromagnetic shielding textile sheet 11 
extended through the cavity 7 is soft and is slightly tensioned, 
the electromagnetic shielding textile sheet 11 is formed in a 
20 shape corresponding to the shape of the surface of the male mold 

3 without being creased. Thus, the electromagnetic shielding 
textile sheet 11 formed in a desired shape can be disposed at 
a predetermined position on the surface of the male mold 3. 

The female mold 2 and the male e mold 3 are clamped together, 
25 then a resin is injected through the gate 3a of the male mold 
3 so as to flow through the large meshes of the electromagnetic 
shielding textile sheet 11 into the cavity 7. Consequently, the 
electromagnetic shielding textile sheet 11 is pressed against 
the male mold 3 by the resin injected into the cavity 7. 
30 Since the electromagnetic shielding textile sheet 11 is 

meshed, the electromagnetic shielding textile sheet 11 has 
moderate irregularities in its surfaces. Accordingly, the 
irregularities of the electromagnetic shielding textile sheet 
11 are embedded in an injection-molded resin body 12, so that 
35 the adhesion of the electromagnetic shielding textile sheet 11 
to the injection-molded resin body 12 is improved. 

Thus, the half cases 30a and 30b are molded in the cavity 
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7 defined by the female mold 2 and the male mold 3, Then^ a part 
of the electromagnetic shielding textile sheet 11 included in 
each of the half cases 30a and 30b is cut off the electromagnetic 
shielding textile sheet 11 by a cutter, not shown / and a scrap 
5 of the electromagnetic shielding textile sheet 11 is taken up 
by the take-up roll 6. 

Thus, the half cases 30a and 30b having an electromagnetic 
shielding characteristic can easily and simply be manufactured. 
In this embodiment, the parts of the electromagnetic 

10 shielding textile sheets 11 having the shape of the half cases 
30a and 30b are cut out of the electromagnetic shielding textile 
sheets 11 after forming the half cases 30a and 30b. It is also 
possible to cut the electromagnetic shielding textile sheet 11 
in a desired shape with a sliding cutter 28 slidably mounted on 

15 the stripper 8 as shown in Fig. 42, when the stripper 8 is pressed 
against the male mold 3. 

A push button fitting structure for holding a push button 
31 on the first half case 30a will be described below with 
reference to Figs. 43 and 44. The injection-molded resin body 

20 12 of the first half case 30a is provided with through holes 12a, 
and the electromagnetic shielding textile sheet 11 of the same 
is provided with through holes 51 respectively coinciding with 
the through holes 12a . The push button 3 1 is fitted in the through 
holes 12a and 51 as shown in Fig. 44. 

25 The push buttons 31 are formed of a conductive elastomer. 

The push buttons 31 may be formed of an elastomer and a synthetic 
resin by a two-color molding method. 

The through holes 12a and the through hole 51 for receiving 
the push button 31 can be formed by a protrusible member 2b 

30 supported on the female mold 2 so as to be pressed against the 
male mold 3 when the female mold 2 and the male mold 3 are clamped 
together (Fig. 43). 

If it is desired to mount a microphone 32 on the first half 
case 30a, a through hole 12a is formed only in a part of the 

35 injection-molded resin body 12 for the microphone 32 with another 
protrusible member 2b without forming any through hole in the 
electromagnetic shielding textile sheet 11, 
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Each of the half cases 30a and 30b is provided on its inner 
surface with a plurality of ribs 37 and 38. The resin injected 
into the cavity 7 flows through the large meshes of the 
electromagnetic shielding textile sheet 11 into grooves 37a and 
5 38a formed in the male mold 3 as shown in Fig, 45 to form the 
ribs 37 and 38. 

The resin is able to flow through the electromagnetic 
shielding textile sheet 11 when the electromagnetic shielding 
textile sheet 11 is designed as follows. 

10 Diameter of the linear elements: 50 to 300 \xm 

Area of meshes: 0.04 rom^ or above 
Opening ratio: 40% or above 

The opening ratio is the ratio of the sum of the areas of 
the meshes to the total area of the electromagnetic shielding 

15 textile sheet 11, 

An insulating structure for insulating an electric circuit 
35 contained in a space defined by the half cases 30a and 30b 
from the electromagnetic shielding textile sheet 11 will be 
described with reference to Figs. 46 to 49. 

20 Referring to Fig. 46^ the injection-molded resin body 12 

is provided with ribs 37 and a seat 39 projecting through the 
electromagnetic shielding textile sheet 11. The electric 
circuit 35 may be isolated from the electromagnetic shielding 
textile sheet 11 by the ribs 37 and the seat 39. 

25 The electric circuit 35 may be isolated from the 

electromagnetic shielding textile sheet 11 by an insulating plate 
43 interposed between the electric circuit 35 and the 
electromagnetic shielding textile sheet 11 as shown in Fig. 47. 
Referring to Fig. 48, a through hole 12a is formed in the 

30 injection-molded resin body 12 and a through hole 51 is formed 
in the electromagnetic shielding textile sheet 1 1 , and a connector 
45 is inserted in an opening defined by the through holes 12a 
and 51. The through hole 51 is formed in a size greater than that 
of the through hole 12a in order that the edges of the 

35 electromagnetic shielding textile sheet 11 may not touch the 
connector 45, 

An insulating ring 46 may be fitted on the respective brims 
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of the through hole 12a of the injection-molded resin body 12 
and the through hole 51 of the electromagnetic shielding textile 
sheet 11 as shovm in Fig* 49 to prevent contact between the edges 
of the electromagnetic shielding textile sheet 11 and the 
5 connector 45, 

The construction of the joint of the first half case 30a 
and the second half case 30b will be described with reference 
to Figs» 50(a) to 50(c) and 51 • 

As shown in Fig. 50(a) , edges of the injection-molded resin 

1 0 body 12 and the electromagnetic shielding textile sheet 11 exposed 
in the edges of the half cases 30a and 30b are flush with each 
other. When the half cases 30a and 30b are joined together, the 
respective electromagnetic shielding textile sheets 11 of the 
half cases 30a and 30b come into electrical contact with each 

15 other for the effective electromagnetic shielding at the joint 
of the half cases 30a and 30b. 

Edge parts of the respective electromagnetic shielding 
textile sheets 11 may slightly be projected from the edges of 
the injection-molded resin bodies 12 corresponding to the edges 

20 of the half cases 30a and 30b as shown in Fig. 50(b) to achieve 
further reliable electrical contact between the respective 
electromagnetic shielding textile sheets 11 of the half cases 
30a and 30b. 

A conductive gasket 48 may be interposed between the half 
25 cases 30a and 30b as shown in Fig. 50(c) to improve the 
electromagnetic shielding characteristic of the joint of the half 
cases 30a and 30b. The conductive gasket 48 is fitted in a recess 
49 formed in the edge of the first half case 30a. 

The conductive gasket 48 may be such as formed by entirely 
30 covering a core 48a of polyurethane foam with a conductive sheet 
48b or a conductive elastomer 48b (Fig. 51). 

The resin is injected through the gate 3a of the male mold 
3 so as to flow through the large meshes of the electromagnetic 
shielding textile sheet 11 when molding the injection-molded 
35 resin body 12 (Fig. 41) in this embodiment. As shown in Figs. 
52(a) and 52(b), a drive pin 40 fitted in a recess 42 formed in 
the female mold 2 for sliding movement may be urged toward the 
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male mold 3 by a spring 41 • A hydraulic cylinder actuator or a 
pneumatic cylinder actuator may be used instead of the spring 
41, 

Referring to Figs . 52(a) and 52 (b) , an opening 45 is formed 
5 in the electromagnetic shielding textile sheet 11 by the drive 
pin 40 pressed toward the male mold 3 when the female mold and 
the male mold 3 are clamped together. The resin injected through 
the gate 3a flows through the opening 45 into the cavity 7 . Since 
the drive pin 40 is forced back into the recess 42 of the fooaale 
10 mold 2 by the pressure of the resin forming the injection-molded 
resin body 12 and hence any recess corresponding to the drive 
pin 40 is not formed in the injection-molded resin molding 12, 
Thus, the portable telephone case capable of reliable 
electromagnetic shielding can be manufactured. Since the method 
15 of manufacturing the portable telephone case does not need a 
process for plating the resin molding or attaching a shield tape 
to the same the method can be carried out by a short manufacturing 
process . 

Sixth Embodiment 

20 A sixth embodiment according to the present invention will 

be described with reference to Figs. 53 to 56. 

Referring to Figs, 53(a) and 53(b), a case (resin molding) 
60 for containing an electric circuit 65 is formed by joining 
together a first half case 60a and a second half case 60b. Each 

25 of the half cases 60a and 60b has an injection-molded resin body 
12 and an electromagnetic shielding textile sheet (meshed sheet) 
11 covering the inner surface of the injection-molded resin body 
12. A recess 61 is formed in an inner half of an edge part of 
the first half case 60a, and a tongue (protrusion) 62 complementary 

3 0 to the recess 61 is formed in an inner half of an edge part of 
the second half case 60b. 

The electromagnetic shielding textile sheet 11 of the first 
half case 60a covers the surface of the recess 61, and the 
electromagnetic shielding textile sheet 11 of the second half 

35 case 60b covers the surface of the tongue 62. Therefore, the 
respective electromagnetic shielding textile sheets 11 of the 
half cases 60a and 60b come into contact with each other when 
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the half cases 60a and 60b are joined together with the tongue 
62 of the second half case 60b fitted in the recess 61 of the 
first half case 60a to ensure perfect electromagnetic shielding. 
When covering the siirface of the tongue 62 of the second 

5 half case 60b with the electromagnetic shielding textile sheet 
11, a peripheral part of the electromagnetic shielding textile 
sheet 11 is extended in an extension 64 beyond the edge of the 
tongue 62, and the extension 64 is wrapped around and bonded to 
the tongue 62 as illustrated in Figs. 54(a) and 54(b). A 

10 peripheral part of the electromagnetic shielding textile sheet 
11 may obliquely be extended from the inner surface of the second 
half case 60b toward the outer surface of the tongue 62 so as 
to cover the outer surface of the tongue 62 as shown in Fig. 55. 
The electromagnetic shielding textile sheet 11 has large meshes 

15 permitting the passage of the injected resin through the 
electromagnetic shielding textile sheet 11. 

Modifications of the present invention will be described 
with reference to Figs .56(a) and 56(b). Referring to Fig . 5 6 ( a ) , 
an opening 68 formed in a case 80 containing an electric circuit 

20 65 is covered with a cover (resin molding) 70. The cover 70 has 
a main part 70a covering the opening 68, and a flange (peripheral 
part) 70b extending from the peripheral edge of the main part 
70a and in contact with the inner surface of the case 80. 

As shown in Fig. 56(a)/ the main part 70a has an 

25 injection-molded resin body 12, an electromagnetic shielding 
textile sheet 11 covering the outer surface of the 
injection-molded resin body 12 , and a decorative member 9 covering 
the outer surface of the electromagnetic shielding textile sheet 
11. Respective peripheral parts of the electromagnetic 

3 0 shielding textile sheet 11 and the decorative member 9 of the 
main part 70a form the flange 70b. The flange 70b is fastened 
to the inner surface of the case 80 with electrically conductive 
screws 81. A conductive metal layer of a metal is formed by 
plating on the inner surface of the case 80, and the 

35 electromagnetic shielding textile sheet 11 is connected 
electrically to the conductive metal layer by the electrically 
conductive screws 81. 
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The electromagnetic shielding textile sheet 11 and the 
decorative member 9 may be extended on the inner surface of the 
injection-molded resin body 12 as shown in Fig. 56(b) instead 
of extending the same on the outer surface of the injection-molded 
5 resin body 12 as shown in Fig. 56(a). 

In Figs. 56(a) and 56(b), the injection-molded resin body 
12 is formed of a general-purpose thermoplastic resin such as 
a PC resin, a HIPS resin a PS resin, a PP resin, a PE resin, an 
ABS resin, a PVC resin, a nylon resin or an AS resin. 
10 The main part 70a having an excellent electromagnetic 

shield characteristic and an excellent transparency can be formed 
by combining a transparent injection-molded resin body 12 and 
an electromagnetic shield textile sheet 11 having a desired light 
transmittance. 

15 The electromagnetic shielding textile sheet 11 is formed 

by interlacing linear elements of a polyester resin, a nylon resin 
or an acrylic resin coated with a metal layer formed by plating, 
or metal fibers • The decorative member 9 is formed of a PET resin , 
an AS resin, a PP resin, a PE resin, a PC resin a Ny resin or 

20 a PS resin. The main part 70a can be formed in a generally 
transparent structure by sandwiching the electromagnetic 
shielding textile sheet 11 between the injection-molded resin 
body 12 and the decorative member 9. 

The cover 70 is a display panel of a portable telephone 

25 case and is capable of shielding the case 80 from electromagnetic 
radiation . 

In Figs. 56(a) and 56(b), the inner surface of the case 
is electrically connected through the screws 81 to the 
electromagnetic radiation shielding textile sheet 11 (Fig. 
3 0 56(a)) or is directly and electrically connected to the 
electromagnetic shielding textile sheet 11 (Fig. 56(b)). 

The flange 70b of the cover 70 may be fastened to the inner 
surface of the case 80 by a conductive adhesive tape instead of 
fastening the same to the inner surface of the case 80 with the 
35 screws 81. 



